We report detection of magnetar-like X-ray bursts from the young pulsar PSR J1846−0258, at the center of the supernova remnant Kes 75. This pulsar, long thought to be rotation-powered, has an inferred surface dipolar magnetic field of 4.9×10 13 G, higher than those of the vast majority of rotation-powered pulsars, but lower than those of the ∼12 previously identified magnetars. The bursts were accompanied by a sudden flux increase and an unprecedented change in timing behavior. These phenomena lower the magnetic and rotational thresholds associated with magnetar-like behavior, and suggest that in neutron stars there exists a continuum of magnetic activity that increases with inferred magnetic field strength.
and the Anomalous X-ray Pulsars (AXPs). Magnetars exhibit a variety of forms of radiative variability unique to their source class; these include short (<1 s) X-ray and gamma-ray bursts, and sudden flux enhancements that decay on time scales of weeks to months, both of which are too bright to be powered by rotational energy loss (4) . A major puzzle in neutron star physics has been what distinguishes magnetars from neutron stars that have comparably high fields, yet no apparent magnetar-like emission (5) .
The 326-ms PSR J1846−0258 is the central isolated neutron star associated with the young shell-type supernova remnant (SNR) Kes 75 (SNR G29.6+0.1; see ref 1 for details). Assuming standard magnetic dipole braking, this pulsar has among the largest dipolar magnetic fields of the known young rotation-powered pulsars and the sixth largest overall, B ≡ 3.2×10
19 G √ PṖ = 4.9×10 13 G, where P is in seconds. In addition, its spin-down age of τ ≡ P/(n − 1)Ṗ = 884 yr is the smallest of all known pulsars (1, 6) . The observed X-ray luminosity of PSR J1846−0258 is L = 4.1×10 34 (d/6 kpc) 2 erg s −1 in the 3−10 keV band, assuming a distance of d ∼ 6 kpc, the mean distance found from HI and 13 CO spectral measurements (8) . The pulsar has all the hallmarks of being rotation-powered -a radiative output well under its spin-down luminosity (Ė ≡ 3.9×10 46Ṗ /P 3 erg s −1 = 8.1×10 36 erg s −1 ), an otherwise unremarkable braking index (n = 2.65) (6) , and a bright pulsar wind nebula (see Fig. 1 ). This pulsar is one of only ∼3 young rotation-powered pulsars for which no radio emission is detected, although this may be due to beaming.
Observations in the direction of Kes 75 obtained with the Rossi X-ray Timing Explorer
(RXTE) have revealed several short bursts of cosmic origin lasting ∼0.1 s (see Fig. 2 ). We These data were obtained with the Proportional Counter Array (PCA) onboard RXTE which provides ∼µs time resolution and 256 spectral channels over the ∼2−60 keV bandpass, and consists of 5 independent sub-units (PCUs). The bursts are plotted in Fig. 2 and their properties are listed in Table 1 . We quantified the burst properties as we have for those seen in bursting
AXPs (see supporting online text 9, 10, 11, 12). All five bursts were highly significant, and were recorded in all operational PCUs simultaneously. We found no additional bursts in the 21.4 Msec of available data of this field collected by RXTE over the past 7 years.
Because of the PCA's large (1 • ×1
• ) field-of-view, the origin of the bursts was not immediately apparent. However, we could unambiguously identify PSR J1846−0258 as their origin because the bursts coincided with a dramatic rise in its pulsed flux, which lasted ∼2 months (see Fig. 2 ) and was remarkably similar to those observed from AXPs (13, 14, 15 At the onset of the outburst, the timing noise of the source changed dramatically from that typical of a young rotation-powered pulsar to that typical of AXPs. PSR J1846−0258 was spinning down smoothly with a braking index of n =2.65±0.01 (6) until phase coherence was lost on MJD 53886, the same observation in which the first four bursts were observed. This loss of phase coherence could signal a spin-up glitch as has been seen to accompany other AXP radiative events (13, 17, 18) . The dramatic sudden timing noise makes the determination of accurate glitch parameters via phase-coherent timing difficult. In the most recent data, the timing noise appears to have settled somewhat, though has not relaxed to its pre-burst behavior.
We also examined archival high-resolution CCD images of Kes 75 obtained with the Chan-dra X-ray Observatory (CXO) both before (2000 Oct) and very fortuitously during (2006 June) the event. This allows us to identify the dramatic change in the flux of the pulsar relative to its bright, but relatively constant, pulsar wind nebula (see Fig. 1 and supporting online text).
The CXO-measured spectrum at the outburst epoch softened significantly relative to qui- The coincidence of the bursts with the flux enhancement (see Fig. 2 ), the distinct changes in the pulsar spectral properties (see Fig. 1 ), and the timing anomaly and sudden change in timing noise properties all firmly establish PSR J1846−0258 as the origin of the bursts. This is the first detection of X-ray bursts from an apparent rotation-powered pulsar. It is instructive to compare the burst properties with those of SGRs and AXPs. SGRs are characterized by their frequent, hyper-Eddington (∼10 41 erg s −1 ), and short (∼0.1 s) repeat X-ray bursts.
AXPs also emit such bursts, albeit less frequently (9) . The bursts from PSR J1846−0258 were short (<0.1 s), showed no emission lines in their spectra, and occurred preferentially at pulse maximum. The peak luminosities (L p ) of all bursts were greater than the Eddington luminosity (L E ) for a 1.4 M ⊙ neutron star, assuming isotropic emission and a distance of d = 6 kpc (8) (burst 2 had L p > 10L E ). Considering the distribution of SGR and AXP burst temporal, energetic and spectral properties (20, 10) , the Kes 75 bursts are indistinguishable from many of the bursts seen in AXPs and SGRs.
PSR J1846−0258's pulsed flux flare is also a magnetar hallmark. A twisted magnetosphere and associated magnetospheric currents induce enhanced surface thermal X-ray emission, and resonant upscattering thereof (21, 22) . Flux enhancements and their subsequent decay in AXPs have been interpreted as sudden releases of energy (either above or below the crust) followed by thermal afterglow, in which case there is an abrupt rise with a gradual decay. A power-law fit was an excellent characterization of AXP 1E 2259+586's flux decay after its 2002 outburst.
For PSR J1846−0258, such a model did not fit the data as well as an exponential (see Fig. 2 ).
Spectral changes are also expected with these enhancements. The softening of the source's spectrum suggests that it underwent a transition from a purely magnetospheric-type spectrum, (24), or a strongly magnetized core, initially with crustal shielding currents (25). In the first two scenarios, magnetars are born with high magnetic fields which subsequently decay. In the third recently proposed scenario, the very large magnetic fields of magnetars slowly emerge as the shielding currents decay (25). This source has a well measured braking index (n = 2.65±0.01) (6), at least before outburst, which is significantly less than 3, suggesting that its spin properties, and hence magnetic field are headed towards the magnetar regime (26). In this case, the timescale for magnetic field decay, given by the magnetic field divided by its decay rate will be B/(∂B/∂t)∼8 kyr, at which point PSR J1846−0258
will have P ∼1.3 s. However, other mechanisms, such as the interaction between a strong relativistic pulsar wind nebula (PWN) and the magnetosphere (27), can also yield the value of n measured for PSR J1846−0258. In this case, the magnetar-like behavior could be a result of the moderately high B, with no B evolution occurring.
There have been suggestions of magnetar-related emission from other high-magnetic-field radio pulsars, e.g. PSR J1119−6127 (28), but, until now, nothing that could not also be explained within the constraints of rotation-powered pulsar physics. It has been suggested (see 
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Burst Properties. We defined the burst peak time as the midpoint between the two events having the shortest separation in the peak bin of the 31.25-ms digitized 2−60 keV PCA lightcurve.
The error on the burst peak is determined using the rise time ( were generated using the standard software. This provided a good fit for burst 2 which had the most counts, significantly better then for an absorbed blackbody model. The statistics for the other bursts were too poor to distinguish models. To calibrate the burst fluxes and fluences we calculated a factor from the 2−60 keV count rate to power-law flux (unabsorbed) in the same band using the burst's power-law index (see Table 1 ), and multiplied our total fluence and peak fluxes by this factor.
Imaging Observations of PSR J1846−0258. The data were processed using the CIAO v3. −0.7 ) in the 2−10 keV range (3σ errors). Due to the high count rate in the 2006 observations, significant emission from the pulsar was detected during the readout interval, resulting in a "readout streak" that contains un-piled, real events from the source. The power-law spectral parameters derived using these data are in agreement with those listed above.
